
A REVIEW OF 


BY 

ROMEYN HENRY RIVE 

HEAL) OF THE DEPARTMENT OF 
THE PEDDIE INSTITUTE, HIGH' 


Cl —- 


COPYRIGI 

By ROMEYN II 

Copyright, 1914, i 


a review o 


PREFAG 


I^r most high schools the course 
finished by the end of the second } 
most students have forgotten man} 
thorough review is necessary in orde 
dates for the entrance examinations 
the freshman year in college. Rec 
schools are devoting at least two per 
senior year to a review of algebra. 

For such a review the regular text 


The definitions given i: 
reviewed as occasion arises 
can be profitably employed 
the part of the Outline thal 
the example, or the formal; 

The whole scheme of tin 
of problems represent a da] 
apply to the Outlines or tin 
covered more rapidly. By ‘ 
omissions indicated in the r 
algebra can be readily cov 
thirty-two lessons, thus le; 
eighteen weeks, of two per: 

If a brief course is dej 
(pp. 31 to 35, 50 to 52), m 
the book, and the College 
omitted without marring tl 
ness of the review. 
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Radicals.. . 

Miscellaneous Examples, Algebra to Q 




rTLINE OF ELEMENT 
INTERMEDIATE A 

Factors; coefficient; exponent; 
term ; algebraic sum ; similar term 
niogeneous expression ; linear equat 
equation; root of an expression; 
ditional equation; prime quantity 
mon factor (IT. C. F.); lowest con 
(L. C. M.) ; involution ; evolutioi 
I number; real number; rational; si 
binomial surd ; pure quadratic equ. 
quadratic equation; equation in 
form; simultaneous linear equat; 
neons quadratic, equations; discri 



5. Product of two bi 

ing terms are sin 
(3 x + 2 

6. Square of a poly no 

f m - 

Special \ 

Rules for 

Multiplication T. Sum of two cubes, 
and Division 

( continued ) 8. Difference of two c 

a? — i 
x — i 

9. Sum or difference 
x 1 + y 1 5 ^ 
x-\-y ’ x 

' 1. Common monomial 
mx 4- my - 
2. Trinomial that is a 
a? ± 2q 


Cases in 
Factoring 
( continued) 


H. C.F. 
and 

L.C.M. 


Fractions 


' 6. Sum or difference of 
f two cubes. See 
\ two like powers. 

7. Common polynomial: 

ftp + t 2 q — 2 mp • 
= £ 2 (p ~h g) — 2 m(p 

8. Factor Theorem. 

a? + 17 x - 1 

a 2 + 2a-3 = (a + 3)(a 
a 2 + 7 a + 12 == (a + 3)(a 
- a 4 + 27 a = a(a + 3)(a 2 - 
H. C. F. = a +3. 

L. C.M. = (a + 3)(a~i; 
' Reduction to lowest tern 
Reduction of a mixed : 
fraction. 

Reduction of an improj 
number. 

Addition and subtracter 


r Law of signs. 


Evolution of m< 
Square root of £ 
Square root of i 


f Cut 

Optional Qub 


Proofs : a m • a 71 


Meaning of < z 


Theory of 
Exponents 


Multiplication and di¬ 
vision of radicals 


Radicals 

(continued) 


| [ Monon 

‘ Rationalization < Binom 
( Trinon 

Square root of a binomi; 
Radical equations. Alw 
extraneous roots. 


f Pure, x 2 = a. 

\ Affected, ax 1 + bx + < 


Methods of solving 


Co 

Fa 


1 Fa 

Equations in the quadra 


Simultaneous 

Quadratics 


Cask I. 


Case II 


Cask III. 


Cask IV. 


One c 
The c 


Both 

the 


f Any 

I; 


f Both 
me 
(UK 

otli 



Ratio and 
Proportion 


Theorems 


1 . 


2 . 


f mean, 

Proportionals <{ third, 

[ fourth. 
Product of 
of extrem 
If the pro 
equals tli 
numbers, 
Alternation 
Inversion. 
n Compositioi 
Division. 
Compositioi 
In a series < 
of the air 
of the co: 
cedent, et 
Special method of proving 

portion. Let 


3. 

4 . 

5. 

6 . 

7. 

8 . 


: x, a = 


A REVIEW OF 


ORDER OF OPERATIONS, EVAL1 

Order of operations: 

First of all, raising to a power { 
Next, multiplication and divisio 
Last of all, addition and subtra< 

Find the value of: 

1. 5 * 2 2 — V25 -j- 5 -f-2 2 • 8 4 — 

2. 3 * L± 1 _ 2 VlQO -=-5 + 4-2 

2 

3. 9-2-T-6 + 3—2-4 2 -5--v/8-4 

Evaluate: 

q 4 — a 3 + b z , cVa + a?bc . ^ a 


4 . 


Va 2 6 2 


abc 


SPECIAL RULES OF MULTIPLI 

Give results by inspection : 

1. (? + £*)*• 9 


2 . is- 




7 . 


8 . 


v 3 ; 


10 

(2 v -f- 3 iu)(2 v — 3 w). 


(a; + 3 ts)(x— 

7 Zs). 

n 

(2l + 3g)(U 

( 26 , „ 
(«- T + c- 

-dV- 

12 

J 

13 

af 5 + 8 m 3 
x 4- 2 m 


14 

y 3 — 27 


15 

y — 3 




16 . ( ft 32 + 1)(& 10 + 1)(& 8 + l )( ft 4 +1 


CASES ijs 


The number of terms in 
clue to the possible cases und< 
ing the test for each and elim 
one, the right case is readib 
terms in the expression and 
of the Cases in Factoring are 
vitally important part of alge 

Case I. A common monon 
ber of terms. 

5 cx - 


Case II. A trinomial tin 
terms. 




c 4 + chi 2 + d 4 — c 

= ( 

Case IV. A trinomial of the form 
x* -j— x — 30 — 

Case Y. A trinomial of the fc 
terms. 

20 a? 2 4- 7 £ — 

Case YI. A. The sum or differe: 
terms. 

a 3 -1- y z = (x -f 
x z — if — (x— 


B. The sum or differe 
Two terms. 


Review the Cases i 
pages) and write out tl 

1. 8 a 13 -j- am 12 . 

2. x 7 + y 7 . 

3 . 4&* 2 - j - 11 3 . 

4. m 2 + n 2 — (1 + 2 m% 

5. — oc?-t-2x — 1 + a 4 

6. cc 16 — y u . (Five fa 

7 . (x + iy-5x-29. 

8. cc 4 -f- x 2 ?/ 2 + y 4 . 

9. cc 4 — 11 cc 2 -{-1* 

• 10. a? 2w + 2 4- — • 
x 2m 

21. gt — gk + gl 2 

22. (m — w) (2 a 2 



HIGHEST COMMON FACTOR A! 

MULTIPL3 

Define H.C.F. and L.C.M. 

Find by factoring the H.C.F. and 

1. 3,33“ — o (I'j 5. 

12 x 2 (x 2 - 1), 

18 a*(a? - 1 ). 

2 . (a?-l)(a;’ + 5a> + 6), 6. 

(x 2 + 8 x ) (a; 2 — 6). 

(Harvard.) 

3. a; 2 — y 2 , 

£ 2 + ?/ 2 , 7 . 

& 3 + ?/ 3 , 

^ 6 + ?A 

a; 6 — if. 

(College Entrance Board.) 

4. x 3 4- — 2, 


8 . 



FRACTIC 


Define: fraction, terms of a fra 
Look up the Icvw of hujhs as it i 
for tins, fractions in algebra are 
they are in arithmetic. 


1. Reduce to lowest terms : 


oo 


32 

24 ; 


(&) 


a b — X s 


or 


■ X 4 


00 


(<L± 

(a 4 


2. Reduce to a mixed express 

3. Reduce to an improper frai 
(a) 45*5 GO 9Hq^-5 (<0 

Add: 

4. +*•+•!* + *• 5 - : 

6 1 !_L 

x(x — a)(x — b) a(a —x)( 
Multiply: 

7 . 7 2 x |4 x 


COMPLEX FRACTIONS AND FRJ 

Define a complex fraction. 
Simplify: 


2-2 + ? 
2 3 


5 _ 2 , 3 
3 + 2 


* V + J*L 


(Harvard.) 


1 2 

5. If m = - p = 

a + 1 a + 2 < 


B + n - + 

— m 1 — n 1 —p 


6. Simplify the expression 


FRACTION 


1. Solve for each letter in 

2. Solve and cheek : 

5 x + 2 /% _ 3 *r - 1 

~~ 3 V 3 

3. Solve and cheek: 



4. Solve (after looking up 

3 x — 1 4 x — 7 *r 

30 ^ Id 4 

5. Solve by the special t*ht 

1 __1 = 1 
a? — 2 a? ~3 a? ™4 

6. At what time between 
watch (a) opposite each oth 
gether ? 

Work out ((t) and state tin 


SIMULTANEOUS EQUATIO] 

Note. Up to this point each topic presented 1 
stent the preceding topics. For example, factorii 
lies of multiplication and division; H. C. F. and I 
lg; addition and subtraction of fractions and fracti 
C. F. and L. C. M., etc. From this point on, how 
Lice is not so marked, and miscellaneous example* 
lready covered will he given very frequently in 01 
ibject fresh in mind. 


1. Solve by three methods — addition and 
' 5 x + y = 11, 


ntion, and comparison: 


3x + 2 y = 1. 


Solve and check: 

f 12 i?! — 11 jK.> = 6 + 12c, 

2 j ** 3. 

j Tli -^2 ==: ^ ^ “H c* 


' r — s _ 
2 

7* ,9 — 

2 ” 


4. One half of A ? s marbles exceeds one 1 
ogether by 2; twice B’s marbles falls sh< 
ocrether bv 16: if C had four more marbl 


SIMULTANEOUS EQUATION! 


1. Solve 


_§_= 


1 


4tX 

J>_ 

8 x 


3 y 
_ 3 _ 
' 2 - 2 /' 


■Y> 


mg 
i the 
cleg 


2. Solve 


r l_ 

1_ 

1 

X 

y 

z 

1 

i_ 

1 

y 

% 

X 

i_ 

i_ 

1 

_ z 

X 

y 


3. Solve graphically and algebr 


4. Solve graphically and algebr 
Review : 

5. The squares of the numbers 

6. The cubes of the numbers fr 

7. The fourth powers of the nu 




SQUARE B 

Find the square root of: 

1. 1 + 16 — 40 m 4 + 10 ?; 


2 . 


a? 


3. Find the square root to threi 

4 . Find the square root of 337,. 

5. Find the square root of 182<: 

6. Find to four decimal places 


7. Add 


(« — l) 3 (1 — a;) 2 


8. Find the value of: 


24 14 


9. Simplify [(a? + ?/) r, + (» — ?/) B 


THEORY OF 

Review the proofs, for positi 

I. a”'xa" = <f +n . 

II. £L = a"-", 
a? 

in. (cry =<£**. 

To find the meaning of a fract 

Assume that Law I holds fo 
If so, a* * (J • a 

Hence, a* is one of the three e 

of «i 

4 4 .4 

In the same way, a r > • d° • «•» 
Hence, a 4> is owe of the five e< } 
of a 4 . ^ 

In the same way, in general, «< 
Hence, the numerator of a 


THEORY OF EXPONI 


THEORY OF EXPONENTS 

Rules: 

To multiply quantities having the same 
To divide quantities having the same be 
To raise a quantity to a, power, multiph 
To extract a root, divide the exponent o 
of the root. 

1. Find the value of 3 2 — 5 x 4° -f- 

2. Find the value of 8~^ -f- 9* — 2“ 


Give the value of each of the folio win 


s . §, 3° x 5, 3 x 5«, 30 X 50 

5 5° 5° 


4. Express 7° as some power of 7 dr 


Simplify: 

5. 16*-2*. 32%. 


(Change 1 


THEORY OF EXPO 

Solve for x: 

l. x* = 4. : 

Factor: 

3 . — 9 . 

,4. x* + 27. 

7. Find the II.C.F. and L. 

a 2 + 

8. Simplify the product of 

(< ayx~(bxy~~ 2 )\ and 

9. Find the square root of: 

25 ah~ 3 - 10 ah-% - 4 

J‘>n+2 . jin 

10. Simplify 


RADICALS 


1. Review all definitions in Radicals, 
transforming and simplifying radicals. 
its simplest form ? 

2. Simplify (to simplest form): 


2 a 
b 




IJF 2 

J‘2 1 


(a + 6) 5 


•v 


/9 


3. Reduce to entire surds: 2Vd; 
3r 




' + 2 ?/ 

4. Reduce to radicals of lower order ( 
vV; vV; *\/27 a 3 ; v'S! aV 


5. Reduce to radicals of the same deg 
V7 and ^il; ~\/5 and ~\/S; ~Vl and ■ 
■\Jc v y Vc z , and ~\/c x . 

6. Which is greater, V3 or \/4 ? *\ 


RADICALS 0 


The most important principle i 
111 _ 

(ab) n = a n b n . Hence a/ ab=-\Za 

From this also 2^^ = -y/i 

Multiply : 

1. 2-^4 by 3^/6. 

2. V2 by a/3. 

5. a/2 + V3 — V5 by a/2 — a 


_£ + Vp 2 , - 4 g , _p 

2 2 J 2 


Divide: 

7. V27 by V3. 

8. 4V18 by 5V32. 

11. 6 Vl05 +18 V40 — 45 Vl2 

12. 10^18 - 4-^60+5a400 1 


MISCELLANEOUS EXAMPLES; 

TO QUADRATICS 

Results by inspection, examples 1-10. 


Divide: 

Multip! 

1 X 

5. . 

. X i\ + y h 

2 . *-*■ 

e. (ir* 

X X. 

x* — y s 

7. (r 2 ’ + 

_ m 2 + n 2 



m' s 4 - ? J 


, ^-.V 2 . 

9. 

(3 K' 

1 

10. 

(24 

Factor: 



11. a:^ — 64. 

13 . 


12. 4 + 27 - 

14 . 



Factor, using: radicals instead of expom 


3 . Kind tho sipuun rout ol HI U.HMil. What, then, is the 
8 f(nrun root of .0081 MdObJ oj HIM i().(>•! / hwm any ol l)ic 
nbuvo nan you dotorminn tho square root of .OKI l-MOCi 1 ? 

4, Tho U.C. h\ of two expressions i» u(u~ fc), and ihoii* 
L.O.M* is a*fi(a + A)(u- 6)‘ ff n,m «xiirn«sioii is 

what ia tho other? 


6. Solve (abort method): 

n i,ii .m-h 

r-a <i s i<; 


0. Solvo 


fii io_ , 
* • ^ * -r -- — 
m a p 

-+- + “»in, 

m p a 


I _ 1 fi. 

m n ]i 


7. Simplify 21 Vj-(>Vj + OVdJ - 10 x/Mfc -h V \/LlJ. 


8. Does V U) X 2o « '1 x fi ? Does Vl.d -I- 2f> =5 1 4 - ? 


9, Write the fmotion ) ■ — wiLli rational denominator, 

4 H* 2V-i 

and iiml its value corront to two dooinuil planus. 


10. Simplify 


l> + V 7 


(Hriuceton.) 



f )n+\ _ <){*)n\ ,/ 

Simplify i (Unit), of Pmu.) 

_ z 

Kind tho value of • - ^ ^ , whoa a; = 2. (Cornell.) . 

( 8 »)>+J0 r - a 

r o _ <t x } '* 

Find tlio value of x if J ~ i?/ > ' y ' / y») 

V=a 1 7 

A fisherman told a yarn about a fish ho had caught. If 
ish woro half as long as ho said it was, it would bo 10 
is itioro than twico as long as it is. If if woro'l inches 
r than it is, and ho had further exaggerated its length 
[ding 4 inches, it would bo i us long as ho now said it 
How long is tho (ish, and how long did ho first say it 

'|a* t At.- ■ (J/. r.r.) 

Tho forco P necessary to lift a weight IK by means of a 
in machino is givon by the formula 
l>=«+bW } 

3 a and b aro constants depending on the amount of frie- 
u tlio machino. If a forco of 7 pounds will raise a weight 
pounds, and a forco of 13 pounds will raise a weight of oO 
Is, wlnit forco is necessary to raise a weight of 40 pounds? 
t determine tho constants a and b .) y//f. {![award.) 

Jteduco to tho simplest form: ----- x •)., y J | Jt-'d 

* ;V * _ a \ 

Dotormino Min 1 L 0. P. anil L. 0 . M. of (. 17 /- ?/ s ) a ami 

fy- . (Unllfije lintrnnvv Hoard.) 

ui:v. a 1 . 0 . —8 ’ I i *<?.) 

> . 

." l * 


4 

(it 






(M. i. r.) 


x -I- \/ (i 2 -|- tf’ 4 

3. Find Vr-V’lS. ' ; 

4. Expand (Vu 3 ~\L 

6. Expand and simplify (t —ii \/h v^) 4 * 

| |» i , 1 , U _7 ^ ^ 

0. Solve tlio HimuUauonim mjualinns J " "• <h < 

lli* 1 —;/ 1«J. j * 

(rate.) 

7 . Find to Unco places of decimals Mm value of 

(« + £<) 1 _ («•* — Z' 3 ) 

^(lln-I-/*’) 4 (ft--*) 1 

whou ft =5 fi and // = »'h 




(( falumhia.) 


8. Show that ^ '•*— in Urn noRiilivn «*i‘ tiro viroi)>ninnl of 

fi -|- II \/ fi ;• 

10 + 4 V 8 (dulimbiu.) j 1 

G - ;Wfi j. 

9. Salvo and chock . ^• ••« V«‘l a: H-li -b V<’1* — I. , ,,, i j 

Vd “I* ^ | 


10 , Assuming that when an apple falls from a two Iho rtia 
tanco (8 meters) through whinh it falls in any Limn (t socomla) 


is given by Iho formula 8 = \ tji 3 (whom llnd to two 

decimal places Iho timo taken by an apple in falling 15 molars.. 

(f,W/rr/c Htitrunca Ihurd.j | 



Aim'll MKTIO 


p — /jr 

(i — p - 1 -prl 

i = /)rt 


(1 KOMKTIIV 


7t'= > Wt 

V= nlPir 

A'=M 

v=irttvf 

A r = Y va 

v~\ -« 3 

rrA^A’ 

A' SS \ (A + 6') A 

/S== i«r 

K--=nh n 

1 

C=2 irlt 

0" A' 

K — ttRIj 

K _ « 2 

i> = 1 TT lit 

a' 1 /r 


V = (ft 


a = \ ill* 



G' = 


K 

It 



'I pp 
bhhn 



VllYSKJH 



mh = 


mv* 

*9 


H . fflL 

f/-M 

y ( , _ ') h' i l ! W 

u 

C!**g(F-M) 



Review (.he first (or usual) method of completing tlm square. [ 
Sulvo by it tho following: \ 

3. a? + J«* = 2<l. &• 2J. 1 

w — I ' 

4. 2 x 2 — 5 x ~ 7. 0. ttx? -I- h,i 5 + r; « 0. 

ltoviow tho solution by factoring, Solve by it the following: 

7. a 2 + 8 a? + 7 = 0. 9. 3 « 10 h! - «.r 2 . 

8. 2‘l.l?=*2tf+lfi. 10. -7eli;u-aft j 

Solve, by factoring, these equations, which ere not quadratics: , 

11. «r l = 1(5. 12. a a = 8. 13. a a = a?. 

Review tho solution by formula. Solve by if the following: ; 

14. Ca: 2 ~(ia = 8. j. 

15. i(.rH-1) -1 (2 a, - 1) = _ 12. 

10. it 5 + <1 ax a. 12 u a . ij 

\ 

17. 3 ar* as 2 1 *» + 2 r*. | 

Solvo graphically: 

18. a?-2a-8=:0. 19. x 1 + 2^0. • 

Reference: Tho chapter on Quadratic Equations in any algohra [ 
(first part of tho chaplor). } 



(«* -fix 5 -- <1, 3. 2 Vx'-- 7x ' = 12. 

* v ^h.et //= y/‘*' andsubstitute.^ 
a - 4 ® + 2 Va a* 2 -- I a: - 0= 21. 


x 5 -p /j a; — o =-L. 

a? + n x 

vo uml cliook: 

Va: -j- 7 -|- VS x — 2 =3 

\/.u^ — f> H-r~ — ~ n 

V ^ 2 — <1 

10 w 


-I ;M-0 
VtJ x — 2 


- “ VlO ?i; -|* 2 =» .:• 

Vio *w — 0 V IO to * u 


o results by inspection : 

(Vtt + Vfc)(Va — Vfc). 

(VlO + x/1-)) (\/|0-~v1 <)). 

I low many gallons each of cream containing 22 % 
fat and milk containing (> % butter fat must, bo mixed 
duoo 10 gallons of cream containing 2o % butter Tul. V 

I have SO in dimes, quarters, ami hulf-dollnrs, thorn being 
\\a in all* Tito number of dimes and quarters together is 
moH tbo numboi* of half-dollars. How many coins of 
;ind arc thoio? (CJoIlafja Jiittmna* Hoard.) 

ace: The last part of the chapter on Quadratic l*k| na¬ 
tions in any algobm. 









Or, 


jfi -I- b x + - = 0. 
a a 


co 


r ro derive thn formula, wo have by transposing 




Completing the square, 


a u u/ -I u 2 a *1 u ,J 


Extracting square root, x -p — ~ ^ 

2n 2 a 


Transposing, 


*»_A ± y /' , ~' 1 

2 a 2 « 


Hence, 


— 6 ± V#* — 4 ac 
2 a 


Thoso two values of a* wo call nwtv. 

Kov eonvomonee roprosent tliom by r x and r a . 


Hence, 


Adding, 




V 


h Vi * 2 —‘luc 


2 a 


2 a 


_ VV — ^ ac 

2a 2a 


r, + r, - * 


2 

2a a* 


( 3 ) 




unco wo luivo shown that 


>i + »* = --> 

a 

uml r t r.> 

1 J u 

referring Lo equation (2) above, wo have the following rule: 

lien the (vojlh'.irnt of x 2 is unity , the sum of the roots is the, 
dost of x with Ike sifja chanjcd; the product of the roots is 
tdependeni lenu. 



lANM.ks: 

x 2 -ti x 1*21=0. 

H x 2 - 7 x - 18 s 0, 
_ 21 a; = 17 - 4 aft 


f Sum of tho roots = i), 

| Product of tho roots ~ 21, 
f Sum of Uu? roots = 

\ Product of the! roots 5= — 0. 

{ Sum of the rool»» y. 
Product of Llm roots = — y 


To And the nature or character of the roots. 

IWM C, s, 


r 2 -r 


h —* d UC 


io \ / l> 2 -~ l <,«: dotonuiftes /ho nature or character of thn 
i; lumen it is called tho discriminant. 







1 . x 2 - 4 x + '2 = Q. 

nc = Vl.0 — N := V#. Tim ninls am mill, unequal, 

and irrational. 

2. & - .\ x (i » 0. 

V6*~l’«c = vT«-*i =* \/ — N. .*■ Tim mots am imaginary 
and unequal. 

3. 

Vfr 2 — 1’<«; = Vll> — H» = VO. ■*. Thu mots am mal, equal, 
and rational. 


III. To form tho quadratic equation when the roots aro given. 

Suppose tho vimVs urn ft, —7. 

s — *\ } A ,r — X s 0, 

Tlmn, _ Or, , ^ A 

* cv = — 7. _’_ x -|-1 = 0. 

Multiplying to get a cjuadratio, (x — M)(.e -|-7) — 0. 

Or, rf-M.is-2l.«0. 


Or, uso tho sum and product idea developed on tlm preced¬ 
ing pago. Tho cuofllcienl of x 2 must ho unity. 

Add tlm routs and change tho sign to gel tlm eoellmicnt of a, 
Multiply tho roots to get tlm independent term. 

Tho equation is x 2 + 4 a? — 21 — 0. 

In tho sumo way, if tho roots aro ~ the equur 

tion is ' t 

a; 2 — Vo* — 


X — <) 


2 . <>.« 2 — f> x H- I 0 . 

3. -|. 2 * 4- U7:M =s 0. 


4. J (> 4- 


17 

ai*' 


0. (.is + 7>(r>: — (i)= 70. 

7, jp - x\Z2 ‘ = M. 

8 , yo** (yr H- = 0 . 



J. Solvo a 2 — .‘i a: -f 4 = (). Chunk by substituting tho 
m of ftj; thou ebook by finding tho .sum tind tho product of 
i*oot9, Compare tho amount ol labor voipiired in uaoh oaso. 

f. Solve (a - :\)(x -f* 2)(,|A + M OJ — -1) = 0. 

). is <? 1# + 2^* + e 5 ' -p 'Za' 4- 2 tr 2 * a perfect square V 

>. Kind tho square root (short method) : 

0 *-JK^-Ssc + 2)(j? - js - 2). 

i. Solve + _ili±.i 

i.5 .5 ’ 

. Tho glass of [i mirror is Jtf inches by \2 inches, and it 
sx fmino of uniform width whoso uroa is equal to that of 
jlass. Kind the width of tho Inuno. 








Simultaneous I 
Quadratics | 


Cask U. 


Mktiiuii: Solve fur ;u in terms of y, 
or nee versa, in tho linear ami sub¬ 
stitute in tho quadratio. 

I Holh equations homogeneous and 
of tho second dogreo. 


fa; 2 - xtf + f — 39, 

\2a a -3ayH -2?/» = -l». 


Mktiiod: Lot ?y = w, and substitulo 
in both equations. 

Af.tkkn atk Mktiiod : Solve for x in 
terms of ?y in nno equation and smb- 
tiluto in tho other. 


Cash III. Any two of tho \ 
qnnnUtuia 


^givon. 


f * 4 V 
| ;t ; 2 4 // 3 
X>l 

x - y 
or 3 1 / 
x* — >/* 

4* xi/ 4-// 2 

ay 4?y 2 J 

f x 4- ?/ =3 n, 
jaj 2 -w/ 4 y 5 = 7. 

Mktiiod : Solvo for m 4y and x — y ; 
then add to got a, subtract to got y. 


iiltaiiootiB 
cl r ft tics 
tt turn'd) 


l + V = 2 . 

Mr/rnni>; Lot .r = a and ?/ sm- u, 
and subsliluLo in both liquations. 


L (kmsidor somo compound quantity 

CD 

like. ;ui/, V.i* — ?/, V»7/i ? » ilH 

tin; unknown, at first. Snivu for 
U\u compound unknown, and 
cmnbino t.lio voHultintf cc[iial.inn 
with Urn simpler original equa¬ 
tion. 


Spocinl 

Uovtcoa 


xhf -{- a'tj =* (>, 

® + li .v = ~ «. 

11, Divide thu equations member by 
nimnbnr. 'Plum solve by ('nse I, 
II, nr UL 


.ir 1 — if « 1 fi2, 
— ?/ 2 . 


j Ifl, lOlimiimto him quadratic lornm, 

| Then roIvo by daso I, II, or (II. 

(xj( -p x s= I/), 

{ 1 a.V 4- V ~ 1C. 








*3/ + .V* = 1-1. 

9?+ ?/«:=: 20 , 

®+ ?/«!• 

« l + ?/ , « 2 t 
x — y = 2. 

a? + 2/ 3 =* 28, 

$ + y — 4 . 

aty a 4 * a*y — 12 =s 0 , 
n? + y — 4, 


3< [3 a 2 +2 a*/-;/*== 3. 

3 f ; « 6 +»/ 5 = 2l2, 

\ x -|- y — 2. 

f X - V -|- V:i! - >1 = (>, 

1 xi/ = 0. 

<1 a? — a; -|- y = (!7, 

*' l«*»-rt.v-27. 

f .r. — y~Vx — y = 2, 

®* |ar 1 — y 1 = 201'I. (Yule.) 


2 xy — x + 2 ?/ = 10, 

3 ay + 2 a — <1 y = 10. 


fa 2 4 *a.V 4 - # = 14, 

13 f + xy-\-y~2R. 

(Princeton,) 


l5 p + ?/ a = 13, 

[ ss 4(a — 2). Plot the graph of each 0(puilion. 

(Cornell.) 

1(3 +37, 

:c -p 1 / ss a?/ —17. ((hi nmb in.) 

In grouping Ike ansioera, he sure to (module each value of 
x with the corresponding value of y . 


17. Thocourso of a yacht i« 30 miles in length ami is in Iho 
shape of a right triangle ono arm of which in 2 miles longer 
limn tho other. What is the distance along each aide? 
Reference: Tho nlmptor on Himultancuua Quadratics in any 
ulgobra, 


Find a third proportional to I and 7; o and It); ct- — 0 
t-S. 

Kind a ftiurtli proportional to 2, o, ami l; 3/5, 20, ami I I. 

Write out tho proofs for tho following, staling tho 
om in full in each case: 

Tho product of tho extremes equals etc. 

IF tho product of two uumhors equals tho product of two 

numbers, cither pair etc. 

Alternation. («) (Composition. 

Inversion* (/) Division. 

Composition and division. 

In a series of equal ratios, tlm sum of tho antecedents 
the sum of tho consequents etc. 

Like powers or like roots of tho terms of a proportion ole. 

If x : m :: 1.2 : 7, writn all tho possible) proportions that 
o derived from it, [Nco (fi) above.] 

Givon rs sb 161. m •, write the eight proportions that may 
rived from it, and quote your authority. 

(a) What theorem allows you to change any proportion 
m equation V 

What theorem allows you to change any equation into a 
uiion ? 

If xtf^rtfy wlmt is tlm ratio of o> to //? of \j tor? of;/ to f/V 

Find two numbers such that their sum, difference, and 
urn of thoir squares am in the ratio 5:3: fit . ( Vale.) 

ence: TIio chapter on Ratio and Proportion in any algebra. 






I.ct - = .*. a-hr. 

b 

Also c t -r. = dr. 
a 

Substitute tho value of a in the Ural ratify unci o In tlm nmmd : 

, 8 «• H- b ah' _ 8 &V >1- fi _ fiV(8 r« + fi) _ 8 r J + fi 

J 1,0,1 j{ a s LTfi aV 3 8 AV - fi /A" ~ 7/V(3 H ~ 5) il r* - fi ’ 

M A tilf 0_*P _ 3 fPrM- fwIV </ V (8 r* l fi) _ 3/^5, 

80 3 c 3 — 6 crP 3 7/V fi f/-V i* - fi) 8 r* - fi 

ft fi ah' 1 _ 3 >l- f> ctft. 

* % 377"”r, ff /,a “ JTrV- o c<P Axiom 1. 

Or, 8 a® + fi ah 2 :8 n ft — 6 aft 4 = 3 c ri + fi nP: 3 «'* — fi rtf J , 

If a: b =a c: rf, prove: 

1 . a 2 -|- h % : « 2 c 3 + d 2 : c 3 . 

2 . a* + 3 b 2 : (6 2 - 3 W* « c 2 + 3 (P : c* - 3 <P. 

3. ^ + 2 /j 2 : 2 b 2 = «« + 2 bd : 2 fcrl. 

4. 2 a + 3 c: 2 a - 3 o = 8 6 +12 rl j 8 ft - 12 ct 

6 . a 2 — afi + fi 2 : —~ — = c 2 — -|- (P : -— - • 

a o 

0 . Tho Hocniul of three numbers is a menu proportional 
between tho other two. Tho third number exceeds tho sum of 
thu other two by 20 ; and tho sum of tho first and third oxccorts 
throe times tho second by I. Find tho numbers. 

7 . Throe numbers are proportional to 5, 7, and 9; and their 
sum is 14. Find tho numbers. (College JCnlmnco .hoard.) 

8 . A triangular hold 1 ms tho sidos 1/5, 18, and 27 rods, 
respootivoly. Find tho dimensions of a similar field having 
4 times tho area. 


, Find fchn mini of the hint. fi() tulcl uumhor.s. 

, in Clio series M, fi, H f • whiuh Imn is 9M ? 

, How many terms must he taken Fi-om the series M, fi, 7, 
\ mako a total of Mfifi V 

, Tnanri.fi aritliimiLiocil miniiis between I I and M2« 

Tnsort 9 arithmutieu) means ImUvoim 7A ami MO, 

, Find js t if M -|- 2 .r, fi -|- (5 x } 9 ■+■ fi ,ir arn in A. 1\ 

Tim 7Ui levin nf an anthmetieid progression is 17, and 
Mth term is filh Find the -Jtli term. 

. How onn you turn an A. V . into an equation? 

Given a = — jj, n = MO, » — Jj, lind d and /. 

, Find the sum of Urn first n odil numbers. 

An arithmetical progression consists <if 21 terms. Tim 
of the throe levins in Urn middle is I Ml); Min mini nf the 
hroo terms is MM7. Find the series. (hook up llm short 
od for such pvobloms,) {Mann. /»*/. of Trcluiofntjtf,) 

B travels M inilea the first day, 7 miles the second day, 
iloa l.lio third day, ote. hi how many days will H over- 
A who started from Urn same point 8 days in advammuml 
tvavola uniformly Lfi miles a day? 

ence: The chapter on Arithmetical Fm^ressiou in any 








2. How many tonus must bo I alum from l ho series 9, IS, 
3(5, to make a total of 567 ? 

3. In tho G. 1\ 2, (>, 18, which term is 480? 

4. Find x , if 2a —4, o.c — 7, 10o;-H aro in geometrical 
progression. 

6. How you turn a G< l\ into an equation 7 

0. Insort 4 geometrical iuoruh between 4 and 1)72. 

7. Insert 6 geometrical moans between mid 5120. 

8. Given u =■ — 2, n = 6, l = — 32; find /’ and 5. 

9. If tho first tonn of a gooinotrienl progression is 12 and 
tho sum to infinity is 30, find the 4th tonn. 

10. Tf tho sories 3J, 2.J, bo an A. I 1 ., find tho 97th tonn. 
]f a G. J\, find tho sum to infinity. 

11. Tho third tonn of a geometrical progression is 30; tho 
(Jlh term is 972. Find tho first and second terms. 

12. Insert bolwoon 0 and 16 two numbers, such that tho 
first three of tho four shall bo iu arithmetical progression, and 
tho last throe in geometrical progression. 

13. A rubber ball falls from a height of 40 inches and on 

each rebound rises 40% of tho previous hoight. Find by 
formula how far it falls on it* eighth descent. ( Vide.) 

Reference: Tho chapter on Gcomotvical Progression in any 
algebra. 


(•'* + * T* (.ir- - a + vy. 

(a + b)" — a" + ita"~'b -|- ,1( ‘” ~ 

n(n - 1)(» - 2) fl „ , b ; , n(" - 1)(« -- 2)(w - 3)^,...,^ 
12-3 1 • 2 ■3 • 4 


ow hy nbaorvation that Ibo formula for tho 

+ l)th term = l, - n ~ 1 f # ' ^ (" r | ' ^n" 'W. 

X 2 • 3 * 4 •. ■ r 


, Imlicalo wdiat tho U7l.1i term of (ft -|- fc)" W(,l| ld I 11 '* 

Uaing tho expansion ol (a ►p />)" in (K), ilnrivo a fonnulu 
\\{\ rlh tonn hy ulwovviug how oiudi Uum in umdo up, (hem 
[uli/.ing. 

ring oithor tho formula in (8) m* (10), whiohnvur you urn 
liar with, liml: 

/ IV° 

, Tho ‘Uh tonn of ( a -f- * ) . 


, Tho Hill lonn of (I + a>V//) n - 
. Tho middle* term of (2 u‘l — 1 / 

/ o\« 

, Tho tovm not containing m in f x? . 

. Tho torm oonfiiiuing j* ,h in ^ . 

■ence: Thonlmplnron 'Dio HinommlThuoiom in any tdgobni, 
m:v. a 1 . 0 .— 1 






3. Solve 2V2 x + 2 + V2 x + 1 = 


v,r.' 


(Sheffield Scientific Sdinnl.) 
12 :b 4- ■! 

Onto.) 


4. Solvo tho equation x for a*, taking 

o /. x 

II- i) } B = 8,and V= 28; ami verify your result. (Jlunmnl.) 


a? + 8 


6. Solvo 


r a-: 7/ = 2 : a. 


+ 30 + 


G. Solvo 2^—4^+3Va?—'•ijc-hOssJB.., (CalLKnt. Board) 

7. Find all valuer of a; ami y which satisfy the equations; 

Va-H V.y == 4, '/ ;/ - / 

* —- —i- - --- z = y. (Muss. Inst, of Ttxhnuhfjy.) 

V.v + 1 — Vx Vx -f- I 4 Vx 

8. If « ami ft represent the roots of px? -I-7^+ r = 0, find 
a + ft } u —/?, and aft in Un-ms of p, 7, ami r. '/> ' 

9. Form tho equation whoso roots aro 2-pV—8 ami 

2-V-X > ' ' ' ' ' 7 ri 

10. Determine, without solving tho oharaoter of tho roots of 

9. a*—24 p-h J.G =? 0. (CoMer/e Bnlmnve Board.) 

11. If a: b = c:d> prove that a + //: e+rf t=* Va 2 -p/^ : v^+d*. 

(GWter/e AWmicr Hoard.) 

12. Givon a : b=* c: d. Provo that a*-hfc*: = c 2 4-rt*: f --. 

a-l-fc fi+rt 

(Slwfflvhl) 

IS. The 9th term of an arithmetical progression is \; Llic 
1 Cth term is |. Find tho iirst term. "* *; (Nvyenls.) 


10 . 


What number sultlml to idl, \\ 31, will make tho 
Is proportional ? 


Find iho middto term of 


Solve 


X 1^ __ 2 X — 3 
3*+2“3 x-I3 


3(» 


l ~.l U’rtneettm.) 

A strip of carpel one lmlf inch think and 2!)J fool long 
led on a roller four inches in diameter. Find how many 

there will bn, remembering Uiul each turn increases Urn 
L*tisr by ono inch, and that llm ei mum Terence of a circle 
s (sipproxiinultily) y limns the diameter. (llarrard) 

The sum of llm first throe lorms of a geometrical progres- 
$ 21, and tlm Hum of Choir squares is ISU Wind is the 
arm ? (y, f te.) 

Find Uio geometrical progression whoso sum to infinity 

ind whoso second term is ;|. 

f l y/ll ^ ~ 7 x -|- 3 « 3 X? - 3 x + (l, 


Solve d x * 


Siilvn (2 * + 4, 

1 2 .#7/ -1- 3 ?/ 8 C= — 3. 


Two hundred stones aro pinned on tho ground 3 feet 
, llie first hoi UK 3 feet from a basket. If llm basket and 
ic stones are in a straight lino, how far does a person 
who starts from the basket and brings tho stones to 
by ono 7 







2r>, 

• \, ! + //=.i. 

2. iv 2 ~ 3 :t: — IS = 0, 3. a 5 + 3 - 10 = 0. 

Determine tlio value of for which the mots of the equa¬ 
tion will t>o equal; (Hint: See pago -10. To Imvo tins mots rijual, 
Jr — •[ nc must ojiml 0.) 

4. a.c a -w.i;+ 12.V = 0. 

5. (m — 1 ).r 2 H- witf -p 2 »i — H = 0. 

6. 1 f 2 a -i- 3 6 is a root of .s’ — 0 5.r — 4 a 2 -p 9 b 2 =. 0, 
find tho other root without solving the equation. 

(Unit), nf J } mn,) 

7. Kow many times does a common clock strike in 
12 hours ? 

9 1 1 

8. Find tho sum to inliuity of ——. - . — —*..* 

Vii v5 2v-/ 

9. Solve (t + ( $~ i '(v>+ ”)+ 8 = °- 

10. Find tho value of the recurring decimal 2.214214 

11. A man purchases a 8 500 piano by paying monthly 
installments of S10 and interest on tlio debt. If tho yearly 
rate is 0%, what is tlio total amount of interest? 

12. The arithmetical mean between two numbors is 421, and 
their geometrical mean is 42. Find tho numbers. 

(Colleyc Entrance Exum. Board) 


13. If tho middle term of (2 ;i 




is equal to the fourth 


term of ^2 \/x -f > find the value of x. (M. L 7\) 


dies an hour. How great is Lius distil non? (CWae//.) 

A man ran walk 2.1 miles an lumv up kill ami Ml miles an 
down hill, llu walks HO mile's in ‘JO hours on a rorul no 
of which is level. How much of it is up hill? ( Yah*.) 
A physician having 100 cubic centimeters of a 0 % solu- 
uf a certain medicine wishes to dilute it to a M’ r /n solution. 

■ much water must he add V (A i\ ( /o solution contains 0 % 
edicino and 01 % of water.) (Case.) 

A clerk earned Sn0-l in a certain numher of months. IIis 
y was increased 25 and lie then earned 8-150 in two 
dis less limn than it had previously taken him to earn 
l. What was his original salary per month? 

(dnlletje Kufnuur I burnt) 

A person who possesses s 15,000 employs a part of the 
jy in building a house. Un invests one third of the money 
h remains at 0 % t and the other two thirds at. 0 '/>, and 
theso investments he obtains an annual income of 8 500. 
1; was the cost of the house? (M. i T.) 

Two travelers have together 100 pounds of baggage. One 
8 1.20 and the other 8 1.SO for excess above the weight 
cd free. If all had belonged to one. person, lie would have 
Lo pay 8'1.50. How much baggage is allowed to go free? 

( Vale.) 

A man who can row *\\ miles an hour in still water rows 
istroain and rotnrns. The rate of the current is 2} miles 
lour, and the time required for the trip is 10 hours. How 
? hours does he require to return V 







LI I Ugv IWIU UUIIUL Ollt/. 


V l 


book space will diminish one inch lor each shelf from the bot¬ 
tom to tho top. What will bo the several spaces between 
tho shelves? 

2. A quantity of water, sufficient to fill throe jars of differ¬ 
ent sizes, will fill tho smallest jar 4 times, or the largest jar 
twice with 4 gallons to spare, or the second jar three times with 
2 gallons to spare. What is the capacity of each jar ? (Cane.) 

3 . A policeman is chasing a pickpocket. When the police¬ 

man is 80 yards behind him, tho pickpocket turns up an alloy; 
but coining to tho end, ho finds there is no outlet, turns back, 
and is caught just as ho conies out of tho alley. If he had dis¬ 
covered that the alley had no outlet when ho had run halfway 
up and had then turned back, the policeman would have had to 
pursue tho thief .120 yards hoyoml tho alley before catching 
him. Ilow long is tho alloy ? (Harvard.) 

4. A and J* togethor can do a piece of work in 14 days. 
Aflov they have worked C days on it, they arc joined by C who 
works twico as fast as A. The threo finish tho work in A 
days. How long would it take oacli man alouo to do it ? 

(Columbia.) 

D. In a certain mill some of tho workmen receive $ 1.50 a 
day, others more. Tho total paid in wages each day is S850. 
An assessment made by a labor union to raise $200 roejuiroa 
S I.00 from ouch man receiving $ 1.50 a day, and half of ono 
day’s pay from every man receiving more. Ilow many mon 
receive $ 1,50 a day ? (Harvard.) 


!(> miles. A leaves at 0 a.m., I hour before H starts to 
him, ami they meet at 12:00 m, IT each liad started at 
a.m., (hoy would have mot at ( 2:00 m. also. Kind the 
it which ouch traveled. (il/; /. 7 ^ 

Quadratic Equations 

Telegraph poles urn set at equal distances apart. In 
to have two loss to the mile, it will he necessary to set 
20 foot farther apart. Eiml how far apart limy are now. 

O r «fc.) 

Tho distance /S' that a body falls from rest in t seconds 
on by the formula = 10 t 2 . A man drops a slono into 
l and hears the splash after 0 seconds, Lf the velocity 
ind in air is 1080 Lent a second, what is the depth of the 

( Vutfi.) 

Tt requiros 2000 squaro tilos of a certain size to pave a 
> 1 * 212/5 Sfpmro files whoso dimensions are one inch loss, 
tho area of the lml 1. I Tow many solutions has Mm oqna- 
>f this problem? How many has tho problem itself? 
in the apparent discrepancy. (Comrll.) 

A rectangular tract of land, 800 feet long by 000 feet 
is divided into four rectangular blocks by two streets of 
width running through it at right angles. Kind Die 
of the streets, if together they cover an area of 77,000 









(b) Draw die graph of the equation // = lOOx — 1 G x 2 . 

(Callf'ye Entrance Board,') 

6. Two launches race over a course of 12 miles. The hist 

steams 7.1 miles an hour. Tim other lias a start of 10 minutes, 
runs over the first half of the course with a certain speed, but 
increases its speed over the second Half of the course by 2 
miles per hour, winning the race by a minute. What is tho 
speed of tho second launch? Explain the meaning of tho 
negative answer. (Sheffield Scientific School .) 

7. The circumference of a rear wheel of a certain wagon is 

3 feet more than the circumference of a front wheel. Tho 
rear wheel performs 100 fewer revolutions than the front 
wheel in traveling a distance of GOOO feet. How largo are the 
wheels ? (Jlavvunl.) 

8. A man starts from home to catch a train, walking at tho 

rate of 1 yard in 1 second, and arrives 2 minutes late, H lie 
had walked at the rate of 4 yards in 3 seconds, he would have 
arrived 2£ minutes early. Find the distance from his homo to 
the station. (Collaye Entrance Board,) 

Simultaneous Quadratics 

1. Two cubical coal bins together hold 280 cubic feet of coal, 
ami tho sum of thou- lengths is 10 foot. Find the length of 
each bin. 

2. The sum of the radii of two circles is 2f> inches, and tho 
difference of their areas is 125 ?r square inches. Find tho 
radii. 


u\uw. (U) i 1 iuu mo disunion irom upper uni-mum e.nnmv 
woi* ri|?ht-haiul corner in either cube, 

A ami H run a mile. In trim first heal. A tfivea It a start 
) yards and brills liim by dO seconds. In the second heat 
vrs M a start of .’52 seconds and bouts him by 9^ yards, 
tin? rata at which each runs. ho (livid) 

Al'tov street improvement it is round that a curtain corner 
.uvular lot has lost of its length and x \ of its width. 
mrinmUu* has been decreased by 2S Ccm*!-, and the now ami 
2*1 square feel. Kind tlm vodumi dimensions id the lot. 

((hilt otj a k'utmnc.(i I lot ml.) 

A manspends S fidO for sheep. ILn keeps E l of tbo Hook 
lie buys, and soils Mm remainder at an advance of §2 
head, gaining *‘.AS by tlm transaction. How many slump 
m buy, and what was tlm cost id ounh V ( Vulo.) 

A boat's o.row, rowing at half Ihoir usual speed, row d 
4 downstream and bank again in 2 hours and 40 minutes, 
nil speed they nan go over tlm sanm oonrso in 1 hour mid 
uuloH. Kind tlm rain of tlm c row, and Mm rale of the i-ur- 
in inih*s per lunu*. (Cnllrtfc. h'lilrnnn* Ifatml.) 

Find tlm sides of a rectangle whose area is unchanged if 
mgtb is increased by 1 font and its breadth decreased by 
it, but which loses one third of its area if tlm length is 
Hisod by 1(5 feet and the breadth decreased by 10 font, 

[M. /. 7 r .) 







laKMUNTARY AUiKHUA 


1. If — 3, c = 2, and <t = — <1, Hud tho value of: 

(«) <dd - 3 <v/ 2 + L>(3 « - A)(r - 2 d). 

(6) 2 id - 3 lr' + (4 <? -I- d 3 )(l e 2 -}- d 2 ). 

2. Iteduco to a mixed number: 

3 g* - -1 a 1 -Jlbr : M1 a - 2K 
id — 3 « + I 

Simplify: 

3 _ a ±2 .. h-2 

a 2 4- 3 a — l() — n b -p 3 a — 1 ♦*> 

4 . ({ - — 8 6 - 2 c\ <r ~d r 2 -hP/d-| : r> ufc 

\ a + 2 / 2 <d -f- ft — (i 

6. A’s ago 10 years lioneo will bo 4 times what H’h ago was 
II years ago, and Uio amount that A s ago oxurutln li ; s ago is 
ono third of the sum of thoir ages 8 yoars ago. Kind Uioir 
prosont ages. 


0 . Draw the linos represented by tho equations 


3 x — 2 t( c= 13 and 2 x d- 1> y = — 4, 

ami find by algobia tho coordinates of tho point whore they 
intersect. 


7. Solve tho equations 


hx — ay ~ h 2 — a//, 
y — b = 2{x — 2 «). 


8 . Solvo (2 05 +1)(3 a;— 2)~(5 rv — 7)(x ~ 2)^ d 1. 

58 


Solve by fsUslnriiiK: .r 1 -|- HO x = lit; 2 . 

Slmw that 1-^ 2((/) J 

= (u -(- A -I- rj(n -f* A — r) (ft — h r)(A -f- c — a) -4- 'J riW. 

I tow many pairs of immbrrs will satisfy simultaneously 
:n equations 

;3 a! + 2i/ = 7 f 
.»• -I- >/ = o y 

w by means of a ^rapli that your answer is ooneot. 
at is meant by elimiimtiutf A ‘ in tin* above equations by 
LubionV by uouiparison V by subtme.tinn y 

Kiml tlio Hqiuirn Tool, of 

Simplify; («) - v/;f. 

(A) (- v^av-i) 1 - 

Solve the equation 

.u;i*»-2.23:b+ 1.107/1 = 0. 

Tow fur must u boy run in u potato meo if (.hum am?* 
cs in a stmitflil lino tib a dislmmo tl foot; apart, llm first 
at a disLftiifp a fool from tin* baskotV 






EL ISM ENT A JiV ALttEHllA CO MIM ETIC 


1’lMli! J rifKKK Hisnis 

Six qiicHlioijH nro lvijniml; two fiiHn Group vl, two from Group 7^ 
ami bnili (pirsijniis of Group (J t No extra uivclil will bo given for mure 
than six questions. 


Grtntp A 

1. (a) Uoflolvo tho following into their priinn faclnrs: 

(1) -?/’)*- f- 

(2) J O x* — 7 * — (i. 

(b) Find the 11. (!. i>\ find tins 1,. (1. .M. of 
ft! 11 — 3 .r t 4- x — «‘i, 
ie 5 — 3 as* — a: + 3. 

2. (/<) Simplify 

5 + 2-2 5 + ? + 2 •• 

V w , .y 

J. . I L 1 

—r ~ - 

a; 7/ a; y 

(b) If a): y « (a; — a)*; (yy — jprovo that z is a mean pro¬ 
portional between x ami ?y. 

3. A crow can row 10 miles in 50 minutes downstream, and 
12 miles in an hour and a half upstream. Kind Llm rate of 
the current and of tho crow in still water. 


five equal routs, 
iolvn the oquations 

li: 3 - ;!•!/ -f- */• ss 7, 

li .r; - ;{ // = o. 

Mot tho following two equations, and line) Irnm tlin 
the approximate) values of Lhoii* eoimmm solutions: 

4*’ + «ji/'« h i* 

l wo integers arn in Urn mlio -I ; fi. Innrouso ouuh by 15, 
io diffornnoo of their Hqiiuros is Ml!). Wlmt are the 
3? 

k man has s5,‘h) to spend for slump. I To wishes to keep 
tho lloek that he buys, but to sell the remainder at a 
f Sii per head. This ho does mid gains $28. Mow 
ihcop did he buy, ami at what prion eaohV 

Urnup (J 


Derive the formula for tho sum of a terms of an aril lb 
nogressiun. 

. ball falling from a height of (H) foot roboumls after 
all ono third of its Inst descent. What disluneo has 
od over when it strikes tho ground for tho eighth tiinoV 


*) Find the seventh term of 







1. Kind Urn 1U!.K: 

'c‘ - y*> 

;i? — xji 2 x\tj — y\ 
x' h- aV - :i //‘ 

2. Salvo the following sot of aquations: 

& 4 * }/ ^ 1 y 

.c -I + 4, 

,u «— // 'I* *1 z ^ 


3. Kx panel and simplify : 



4. An autoiuobilu goes HO miloa and hack in 0 hours. Tim 


rate of spaed returning was 4 milns per hour Castor than the 
ralo going. lfiml fcho rain each way. 


6. Simplify: 



Q. Sul vo for x: 


^ j* -h d _ __ ii 

.■at'-*- 1 .r 3 -h 2 a; — ,2 


7. A, 11, and 0, nil working together, nun do a piece of 
work in 2$ days,*- A works twico as fast as C> and A ami (’ 
togothor o.oitld do the work in 4 days. 1 Low long would it 
tako each o»o of tho Unco to do the work ulono ? 






I imi: : uni; miru anu a I ia i.v 


Arrange your work neatly ami cliwly, beginning each qmslion an ft 
sepnnUn page. 

1. Sim]>lify the following expression: 

1 + -i 

a h -{- r | 1 ( Ir -he 2 — rr“| 

' . '-L *"tC- I 

a b + c 

2. ((f) Write the middle term of tlm expansion of (r( — b) H 
by the binomial theorem. 

(b) Find the value of (tW, if 

(( = and b ~ \ af 

and reduce the result to a form having only positives oxpononts. 

3. Find correct to throe siguilieant figures the nogalivo root 

of the equation » . 

*+i (* + t)’ 

4. Prove the rule for iimling thosum of u tnrms of agoomot- 
ricnl progression of which the iirsfc term is a and the couwtaut 
ratio is r. 

Find tho sum of 8 terms of the progression 

S + 3J +2jf + 

5. A golclsmitli has two alloys of gold, the first being $ pure 
gold, the second puro gold. How much of each must ho lake 
to produce 100 ounces of an alloy which shall bo $ pure gold ? 



mu:: uni; hock ani> a 


. Solve Uin simultaneous equations 
x -V- y •:•** u -1- ft, 
verify yum* results. 


y + ft 

+ (t 


a 

V 


, Solve the t*(|iiatitm :>; 5 — 1.0 x — 0,2»'J sa 0, obluiliing tho 
in's of Urn loots eovvoe.t, to three siguitieftnt figures. 


. Write out llm first: four terms of (a ~ ft) 7 , 
find the fourth term of thin expansion when 

ft = vV>//i, ft ^ \A> xy \ 

leasing the result in terms of a single radieal, uml without; 
iliomil or negative ox |joi units. 


. Reduce lho following expression to u polynomial in a 

b - litt 1 -|-7 dir -|- \'£h' i 

;t a 2 - fi nil ~ •! tfi :i r>u -|- ‘\l> 

1 \)b~~ ltta,* 

, Thu cost of publishing a hook consists of two main items: 
l, tlio fixed expense of sotling up Ilio typo; and, second, the 
ning expenses of pvusswork, binding, etc., which may ho 
inucd to he proport ional to l lm number of copies, A curtain 
k costs W5 emits a ropy if 1000 copies urn published at one 
o, but only 10 cents a copy if fiOOO copies am published at 
limo. Find (a) llm exist, of suiting np Urn lypu fur the 
k, ami (ft) the cost of prusswork, binding, ntn., per tliou- 
(1 copies* 

hi: v. ami.—6 




1 . VinA tiio highest lintmmm liU’Aiiv iuuI tiio lowest eoiinmm 
Multiple of tlu) throw oxpimsions 

«> _ /,‘i a 3 + /*’ i <e -l- 2 aV> -|- 2 «b s + b\ 

2. Solve tho quiulralio equatiou 

®» - hi® + o.:i s= 0, 


computing tho valuo of tho lurgor root comml to tim’d signifi¬ 
cant figures 

3. In tiio expression 

x> - 2 x>/ -(- ?/’ - -I V2(® + ?/) -I- », 
substitute for a; anil ?/ tho values 


u -|- -|- 1 

l 

V2 


, „ u '' v ±J 
V2 


and reduce tho resulting expression In its Himplont form. 

4. State and prove tho formula for the mini of tho first n 
terms of a geometric progression in which a is tho first term 
and r tho constant ratio. 

5. A state legislature is to elect a United States sonator, a 
majority of ail the votes cant. Iveing necessary for a choice. 
Thoro arc three candidates, A, B, and 0, and 100 membors 
voto. On the first ballot A 1ms the largest nuinbov of votes, 
receiving 0 move votes than his nearest competitor, 11; but ho 
fails of tho necessary majority. On the second ballot O’s nemo 
is withdrawn, and all the members who voted for 0 now voto 
for 11, whereupon B is elected by a majority of 2. How many 
voles wove cast for oach candidate on tho lirst ballot? 



1, Faotor tho expressions; 

ft? +- x 2 — 2 ft. 

ft? + a> 2 ‘-4ft — 4 . 

2. Simplify tho expression : 

(i 5?V 1 — a ^ ; — ^*\ a1 « — 6 
\ «VV «* J aH-fc’ ‘ a Y -H ^‘ 

3. Find tho value of ft -p 

4, Solve tho equations; 

7 ft *|- h , (>1 _ f ft_ h ft 13 8 >/ — ft 

______ H- ?/ _ - - c —, 

B(8» + 4)« tO j/ — 15. 

6. Solvo tho equations: 

A + 0 — 2, 

—* j't *}- ./i *f o i) = \ t 

2 yt - n + 2 C + n ** n, 

.7? + />«!. 

C. Two nquavcfl avo formed with a combined perimeter of 
l inches. Oho square contains 4 Squuro inches more than Uio 
hor. Find tho area of each. 

7. A man walked to a railway station at tho rate of A milos 
i hour and Lmvolod by train at the rate of 30 miles an hour, 
aching his destination in 20 hours. If he had walked 3 milos 
\ horn* and ridden 3fi miles an hour, ho would have made tho 
iiirnoy in 18 hours. Required tho total distance traveled. 


vi+avviici. 






Timi:: Onk (Joint and Timiki: Qc.vimms 


1 . How many terms must be taken in the series 2, i>, 8, 11 , 
so that tlio sum sliall be 31 o ? 

2. Prove the formula x= <c for solving thu 

2 a 

quadratic equation ax" -f- hx + c = 0. 

3. Find all values of a for which is a root of 

a* 2 + x +• 20 = 2 «, and check your results. 


4. Solve 


a* + 3 if a* 10, 

® - y = 2 , 


and sketch the graphs. 


6. The sum of two numbers a; and y is 5, and tho stun of 
the two middle terms in the expansion of (x -f- y)* is equal lo 
tlio sum of tho first and last terms. Find the numbers. 


G. Sol vo x l — 2 -f 3 x 7 — 2 x -f 1 = 0. 

(Hint : Divide by .r 2 and substitute x -h * = *.) 

x 

7. In anticipation of a holiday a merchant makes an outlay 
of 81)0, which will bo a total loss in caso of rain, but which 
will bring him a clear profit of $ 150 abovo tho outlay if tho 
day is pleasant. To insure against loss ho takes out an insur¬ 
ance policy against vain for a certain sum of money for which 
lie lias to pay a certain percentage. Ho then finds that whether 
tho day bo rainy or pleasant ho will make 330 clear. What is 
tho amount of the policy, and what rato did the company 
charge him? 



i. Simplify 


m -|- — ) -I- ) *j- ( mu •}- 


(6) »SIhj\v that 


-t) a + ( I 

-“(.if —+ 


a luamiRUiHiouH 


i. lUo I't'iimi fftoUit'H of 

(«) 0’-® s ) 3 + ■ .«)’• 

(7)) (2 .(,• + a — //)■• — (.v — it ft; >. 

>•«*.. &r@'w- 

(ft) Show Unit 

1* Define hmmtjo.no.uuH twins. 

Ko y what valuo of h is i] a lummgonuouB 

loinuil ? 

5. Kxlmot the square root of 

.»(.« — V2)(a — VH)(.w —• a/IS)+ 4. 

3. Two vohhoIs non Lain oarh a mix turn of wiuu and water, 
tho first vessel tho quantity of wino is to the quantity uf 
lor aa 1:.% and in tho seuond us 'A : fi. What quantity must 
lakrn from oaoh, .so ns to form a third mixturo whiuli Hliia.ll 
llain T) gallons of winn and \) gallons of water? 

1 . Kind a quantity suoli that hy adding it to oaoh of tho 
anti ties u, 6, a, <l 9 wc ohtiuti four quantities in proportion, 

3. What values must he given U\ a and b, so that 


±1L±J 7 
2 


^ , and A —fi a — 13 b may Ijo equal? 




Tun:: Two Horns 


c.iov the following expressions: 
I a* - bi 

I tflfz 2 — X 2 Z — y 2 Z + 1. 

1(5 (,; -h //) 4 — (2 ru — y)\ 


\ Simplify 


(a 2 + b 2 ) 


h* 


6 * - 


•- a" 


a 


l a ■+■ /> a — b . 

Extract tlio .square root of a? 1 — 2 a 3 «f 5 ,r 2 


vo tlio following equations : 


<W-^, 

* .V 


1 + 1=13. 
a 2 >/* 


x 2 — 5 x + 2 = 0. 
V27x+T = 2-3V3x. 


nplify: _ 

! _ 1 _._! . 

(« - b)(l> - c) (c - a)({- - a) 

Find Vf9 - 8 VS. 


6 . (ft) Derive the formula for the solution of 

-f- fax -J- C = 0. 

(6) Petemuno tho value of m for which the roots of 
a; 2 -+♦ l a: + m =* 0 arc (i) equal, (ii) real, (iii) imaginary, 
(c) Korin tho quadratic equation whoso roots arc 

2 4- Vd and 2—V3. 

7 . A page is to liavo a margin of 1 inch, and is to contain 
si square inches of printing. Flow largo must the page be, 
r the length is to exceed the width by 2 inches? 

8 . (a) In an arithmetical progression the sum of tho first 
ix terms is 2(31, and tho sum of tho first nine terms is 207. 
'ind tho common rtilToronce. 

(fa) Three numbers whoso sum is 27 aro in arithmetical 
regression. If 1 is added to tho first, 3 to the second, and 
t to tho third, the sums will bo in geometrical progression, 
'ind tho numbers, 

(c) Devivc tho formula for tho sum of n tonus of a geo¬ 
metrical progression. 

9. (rt) Expand and simplify (2 « 2 — 3 a* 3 ) 7 . 

(b) For what value of x will tho ratio 7 + a: 12 + a; be 
qual to tho ratio 5 ; 0 ? 




1 . Simplify: — 

\u — x a-Vx) <r ■ x 1 

2. Kind tho 11. C. F. ami L.(\iM\ of 

10 uft 2 (s 3 - 2 I*'* - - <*), 20 &(*? - a 2 )\ 

3. A grocer buys eggs at I for 7 £ llo s^lls \ of iliom at 

n for 12 ff, and the rest at 0 for 11 making 27 jf by Urn trans- 
action. How many eggs dons ho buy ? 

0 , r . ( -|- ‘I a -|“ b '( i — a — 2 ft .i 

4. Solve for h * ■ - — —•>. 

i n + ft £ -H ft — 


■ = 


5, Find the square root of ft 11 — iji *r — 5 -|- | uq-t. 

0. («) For what values of ni will the roots of 2 x 7 4- 3m 
= —2 bo equal ? 

(ft) If 2 a -|- 2 ft is a root of u? ~ 0 ftj: —* I o a -}-1) ft* = 0, 
find tho other root without solving tho equation* 

7. (a) Solve for x: v'2 x *- 2 a -[- \/3.r- - ^ ft — 3 Vet. 

(ft) Solve form: l — ^ =; * -*f y ” 

v 7 2 — m w -P 2 *1 — 

8 . Sol vo the system : ;»:* -|- 2 >/* ^ J 7; . 17 / —. f =3 2. 

0. Two boats leave simultaneously opposite shores of a 
river 2} mi. wide and pass each other in Ifi min. Tho faslor 
boat completes the trip (JJ[ min. boforn tlio othor rcuuihua the 
opposite shore. Find the rates of the boats in miles por hour. 

10. Write the sixth term off 'without writing 

tlio preceding terms, '"Vff w J 

11. 'Dm sum of the 2d and 20l.h terms of an A, I 1 , is 10, and 
their product is 23 H. Wlmt is the sum of six toon terms? 


rile the sixth term off ’ without writing 

ding tonus, v// 2 & J 



\ ' . . “'b UlN,t " 

nil hum A Indira A <|uc8tionH 4, 5, and 6, and from Alyubm II 
ns 1 («), S, and 4. 


Simplify 

l ±aV> + ab 2 _ ( a 2 4 G aG - 7 G 2 r< 3 - G 3 1 
- 3 «G -4 G 2 * | <i 2 4 8 aG - 0 6* * <> - 7 «G 4126*) * 

a) Divide a®+«6* 4 G* —2 a-G 2 — u^G by a* — 6^ + a^6 — uG*. 

&) Simplify .-—1--- (^VvV 4 1. 

a 4y~ l 

factor : (<i) (a; 2 - 3 a;) 2 -(2 a;- (>) 2 . 

(G) a 2 -|- «c ~ 4 G 2 — 2 be. 


Solve 


_J_ 

a 4 l a 


1 -> + r- L r = 0. 


•3 a; — o 


Solve for x and y : ma? 4* «.v = my — by, 
x — ?/ = a 4 ft, 

L'Iig road from A to B is uphill for 5 mi., lovol for 4 mi., 
cn downhill for G mi. A man walks from B to A in 4 hr.; 
10 walks halfway from A to B and back again to A in 
nd Go min.; and later lie walks from A to B in 3 hr. and 
i. What arc his rates of walking uphill, downhill, and 
lovol, if these do not vary ? 


ALGEBRA B 

iolve: (a) ®±i + “i^l + ^±^ = o. 
x — 2 a 4 1 l—a? 

(6) V2 x~+7 4 V3 x -T8 - VT^TI = 
G 


(°) = 


,r 2 4 2 x 


; G — 2 # - 




$, A man arranges to pay a debt ot m 40 monthly 

payments which form im A. 1*. After paying HO of llicin he* 
.still owes -J of Jiis debt. What was his first payment? 

4. Jf 'I quantities are in proportion and Urn second is a 
mean proportional between the third and fourth, prove that 
the third will be a mean prop, between the first ami second. 

tho ratio of tho fourth 

term to tho fifth is 2 : J. Kind a*. 

0, Two men A and 11 can together do a piooo of work in 
12 days; H would nood 10 days more than A If) do the whole 
work. How many days would it lako A alone to do the work? 


6. In tho expansion of ^2aq- 


ATiOKHUA TO QUADRATICS 

1. Simplify 

2 ' s,mi>1 ' ry (rt-7/)(f t "^) + «j + («—Tt)(c — 77) * 

3. Factor (ft) x* — 1.0 a* H~ 9. (b) x 2 -[- 2 aa/ — a* — 2 ny. 

(c) (u 4- />)*+(« + ft) 2 - (ft + d) 2 — (h 4- d) 2 . 

4. Find H. CJ. K of ad — ar 1 -f* 2 :r 2 -h rc -I- H and (a; -h 2)(a J — I). 

b. sdvo -5* + = 9: +;•+ x ~a . 

x — 2 a? — 7 a* — 1 a: — b 


d. The sum of throe numbers is 51; if the first; number bo 
divided by tho second, tho quotient is 2 and the ronmimlor 5; if 
tho second munbor bo divided by tlio third, I ho quotient is 
3 and tho remainder 2, What m e tho mini bora V. 



1. Factor - 3 + tT", ar - a, a* - a; - y, 18 - 

4cav/-10z/ 2 * 

2. Solve V 7 -h*l »+ 3 V’2 x 2 + 6 x + 7 -3 = 0. 

3 . The second term of a goometrical progression is 3V2, 
ikI the fifth term is -/V- Find tho first term and the ratio. 

4. Solve tlio following equations and check your results by 
lotting: 

f* 2 + //* - = 7, 

1« + ?/ = 4. 


6. Solve 


i + IJii? 

*> if 8 ’ 


6. In an arithmetical progression d = — 11, « = 13, s=0, 
ind a and 1. 


7. Expand by the binomial theorem and simplify: 

f2 x i/_ V 

\^ a ruV-t)/ 

8. Tlie diagonal of a reetanglo is 13 ft. long. If each sale 
ere longer by 2 ft., tho area would bo increased by 38 sq. ft. 
ind tho lougths of the sides. 





~ i.>, mia h ^ - 


1. Kind MU) H.U I*, oi .war- 

|. I - 0. 


J x 1 


2. Solvo: 

(a) (2 as -f- R)- 5 +:u(a .#• + r*)-S»;ia. 

(b) (as- 1) J I) 1 =■!. 

3 . A farmer sold a burse ul #7/> for whiuli he liml paid x 
dollars. lie realized x per eonl, proiiL hy his sale, Kind x. 

4 . Kiml the 1 *tLh term and llm sum of 111 Larina of the 
uriUnnelieal progression 

V2-I V» J 

^.' 2(^2 I ) 1 

6 . The difference bolweon i.wo numbers is *IK. Thuir avilli- 
molietd moan oxeends their goonmlrieal mean hy IS. Kind tlio 
numbovs. 


0. 


Expand by Llm binomial theorem and simplify 




a 


i 



7. Holvo: 



8. Hoi ve the following equations and ebook llm results by 
finding the? inlnrsnolions of Llm graphs of film two ocjnatioiiHt 
v j a? *=.!;/, 

1ai + 2y = 4. 




«> 


4 . ^!\ 

+ 3 / 


2 . Kosolvo into linear factors: 

(a) A x? - 2i1 • (//) (\x*~x- 1.2 ; (c) a 2 6 2 + 1 ~ a 2 - ^; 

00 S*+(»“3)^-(3«-2)i/ + 2*. 


3 . Reduce to simplest form : 

(a) ^-r + - 2 - -(6) I ~} 1 X (4 y-^. 

J _ j: j _ V 1 _ x 
x y x y 

4. 00 Divide x^ — af ^ by x\ — x^. 

(b) Kind correct to one place of decimals the value of 

V fi ± V7 
2-V3 * 


6 . 



■ c , show that 
d 


a 2 4 - c 2 
b* + d 2 


ac 

Id 


(//) Two numbers arc in the ratio 3 : <1, ami if 7 be subtracted 
from each tho remainders aro in the ratio 2:3. Kind the 
numbers, 

6 . Solve tho equations : 

, . x 4- 1 3 :e n — x 

-y -;- 8 —«“ 

(6) it.#-m =i>b. 

7 . A hold could bo made into a squaro by diminishing tho 
length by 10 foot and increasing the breadth by 5 feet, but its 
area would then bo diminished by 210 square foot. Kind the 
length and tho breadth of tho field. 


(c) 


r —2 = 7i, 
20 . 



1. M 111(1 two nUllllnU'H WIUWH HIMU Ui u ilim nurai Willi- uwo 
sevenths of the liir^r in 13 morn limn mm half the smaller. 

2. .Du ten nine llin fan lorn oT iho lowest emmmm imdtiploof 

in(;^ —li.vV IO//(^ T '' : V H- //*)• 

3. Kind to two deni mill pianos llm value of 

^/‘l <r* T /<°Vu/r l , whon 3Li and /# — — K. 

4. Solve the liquations: 2.«-I- fi // ~ 3f>, 

l»M, 

2 2 -f- 3 a » 37, 


6. Solvo any 3 of those* equations: 


(ct) x* 4- ‘M — 1 



a; 

o 


x 

20 


n a: ss 0. 
223 
30 * 


00 

00 


\/ | .r y *1-32 x 4- 12 = 21. 
3 3 12 

*+ r h !r^2 : ^*io • 2.u’ 


0. The sum of two numbers is 13, and tlm sum of tholr 
oubCH is 910. Kind tho smaller number, uonnet in llm second 
decimal place. 

7. Tho sum of 0 tonns of* an arithmetical progression is dO; 
llm Hum of tho first 3 terms is 23. Kind the common difference. 


8. ICxplain tho terms, and prove that if four numbers ivro in 
proportion, tlmy nro in proportion by ultenaUioHi by htvemon, 
and by composition. Kind ;u whon 

3 + » 4() + rf 4 

3-a; 40 _>* 


0. Kind tlm valuo of a in each uf these equations: 

(Cl) 7 aA-&:«*=> 2. (li) (a? + 2)5 -|- ««t ib’-)- a. 

vV + 2 






i for stV qmwlttuiM only. 


(<nntp l 

Ttoaulvo into prime factors: («) Ofc 2 — 7 x~~ 2D; 
(®* - fi a;) 2 - "(x? - o ,«) - 2*1 ; (r) d (i * .|. |(], 


ui 2(.«-7) .2--^ 

holvo 

— 28 *1 -.<5 


M 

i -i- 7 ’ 


sO. 


(Troup 77 

*/'; 

Simplify r ~ . .» and coninulo the value of the frue- 
V2 \/1 li 

to t\v<j decimal places. 

{ jl! i top li “)/ ^ ~—• 7 

» i ° 

f/roiyi 77/ 

Two numbers are in Urn ratio of f?: f/. IT a bo added to 
first und subtracted from tlin second, thn results will bo in 
mlio uf M: 2, Kind tliu numbers. 

A duller ban two kinds of coffee, worth MO and d0 cents 
pound. How nmny pounds of each must be taken to make 
ixturo of 70 pounds, worth MO cents ]mr pound V 
A, 11, and 0 ran do a piano of work in MO hours. A ran 
alf as much again as Ik and 11 two thirds as much again oh 
H ow long would each require to do the work alone 7 



Omit otu< In Umtifi l arctl mm in (in»u[i II. (Yiulli w \\\ ^ 

(»|vou fiir/frr ifdrslluli^ only. 

(itUHtji I 

1. Sul Vi’ I* ’ «* • 

| h J 

. , n ■ i. I ' V / 3 I -S o/ -IKO-Q 

2. Sii Vfi I)ti» .Himillhitirnn* rniut inriN 

1 | II. 

Amuific llm nmls in t'r»rrj'.H|iijiu]iii;' (wtir.s. 

a, Snlvt’ ;t.r * i ■•jn.r «. .;vj. 


f / #71/1/1 II 

4, hi 7o<IO yil. ;i Itimi wlmri u|’ ;i wtu'nii msikos 10DO 

hum* vnvnluliiMtH 1 turn ti n uv <un\ If' llmv wnincmtli [y] 
in 1 'iiTUMili‘irni i', n I'rmil wlnml wmilil mnlm li^l u m 
jt'vnlulinMM limn n yvnv mm. Kiml tin* i > m , umiVn>hi’n of rai4 

r». 1‘w'ti nu.H nf mjiml Ii*«vi» A ;in»l |l, UO mi, npurl,at 

ililfrvriit. limns. Ansi us (lu^ I'nr.i puns r;mh <Mlu-r un lUTiilcut 
miliums lIn* |Miwi«r mnl limit’ spimil in Annint-mil 111 ini. por limir. 
tIni* rur nmk«*s 11n* jmnm\v ftmii A In It in fill min., mal ibo 
nJliiM* III HU It 1»» A iu min. Wlml is llmir nuuiimii «|kW? 

f/V/ui/i III 

0 . WYiln in tin* min|Imiii llm lm,i ilurn ti*nnn of llw 
mipiiltmnft t#f (J 

7 . (nj hn ivi* I In* fWimiUt for 1 1i>« snm nf un A. I 1 . 

(h) Kiml Lin* sum In infniily nf I In* sri'ins | p ^.^j 
It •••. Alsu liiul lIn* nii in nf lli« jittHilivh U'rma. 


